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Project Overview

The CARAL Coral Rejuvenation Program is an Al-powered software solution for coral reef
restoration through the sustainable repurposing of vehicle frames. Integrating Geographic
Information Systems (GIS), Al analytics, marine sensor networks, and real-time biodiversity
modeling, CARAL optimizes reef site selection, predicts ecological outcomes, and monitors reef
health. Hosted on a scalable Microsoft Azure cloud environment, the system offers a
cost-effective, sustainable alternative to traditional coral transplantation methods while
contributing to industrial waste reduction and marine biodiversity protection.

Purpose and Objectives

The project addresses urgent threats to coral reefs caused by climate change, ocean
acidification, and pollution. CARAL’s objectives include:

e Automating reef site selection using GIS and Al environmental modeling.

e Repurposing stripped vehicle frames as eco-friendly artificial reef structures

e Enabling real-time monitoring of coral growth and marine biodiversity via loT sensors
and drones.

e Facilitating compliance with international environmental standards.

e Strengthening partnerships among marine biologists, conservationists, waste
management firms, and eco-tourism sectors.Key performance indicators (KPIs) focus on
biodiversity growth, reduction of landfill waste, cost-effectiveness over traditional
methods, and system reliability.

Scope of the Work

CARAL replaces labor-intensive, costly restoration methods with an automated, scalable
workflow. It analyzes vehicle frame suitability for marine environments, selects optimal
deployment sites based on GIS data, and enables post-deployment ecosystem monitoring. The
platform supports cross-integration with marine research databases, fishing and tourism sectors,
and waste management industries, facilitating a holistic and sustainable reef restoration
approach.

Scope of the Product and Key Features

The core deliverables and features developed include:

e Al-Driven Reef Site Selection: Identification of optimal reef deployment locations based
on satellite and oceanographic data.

e Car Frame Suitability Analysis: Evaluation of structural integrity, toxicity levels, and
marine safety for vehicle frames.

e Marine Biodiversity Modeling: Predictive modeling of coral growth, fish repopulation,
and habitat development.

e Real-Time Ecosystem Monitoring: Continuous environmental tracking using loT
sensor networks and drones.



e Regulatory Compliance Management: Ensures all deployments align with
environmental and legal standards.

CARAL’s modular, service-oriented system architecture supports cloud scalability, user-friendly
web dashboards, multilingual accessibility, ADA compliance, and customizable data reporting
for researchers and conservation agencies.

Deliverables
CARAL successfully delivered:

e A fully functional, cloud-hosted reef restoration management platform ready for
real-world deployment.

e GIS-integrated web dashboards enabling conservationists to monitor and manage reef
projects interactively.

e Real-time biodiversity reporting tools for tracking coral health, water quality, and marine
species populations.

e Deployment management modules for field technicians and conservation agencies.

e A full stakeholder feedback loop integrated into system improvements for ongoing
refinement.

e Compliance frameworks aligned with GDPR, environmental safety standards, and
political expectations for sustainable marine restoration.

These deliverables position CARAL as a globally scalable, eco-friendly solution, offering
immediate, data-driven impact on reef restoration efforts.

Stakeholders and Users

Primary stakeholders include marine biologists, conservationists, government environmental
agencies, waste management firms, fishing communities, eco-tourism sectors, and corporate
sustainability sponsors. Prioritization was assigned to conservationists and researchers,
ensuring scientific rigor, while also accommodating logistical partners such as junkyards and
field technicians.

Conclusion

CARAL represents a significant technological and ecological advancement in coral reef
restoration. By merging conservation science with Al, GIS, and sustainable material
repurposing, the project delivers a cost-effective, scalable, and environmentally resilient
solution. CARAL not only fosters marine biodiversity recovery but also establishes a sustainable
framework for waste management and coastal protection, paving the way for future global
deployment and environmental stewardship.



